Neoplecostomus paranensis was the only Neoplecostomus species known from the upper Rio Paraná basin, and it was diagnosed from its congeners mainly by the absence or reduction of the adipose fin. In this study we describe three new Neoplecostomus species. All of them are promptly differentiated from N. paranensis by having a well-developed adipose fin. Furthermore, the new species are differentiated from congeners by morphometric and meristic traits, in addition to color pattern. Neoplecostomus paranensis is redescribed. We also provide an identification key to all Neoplecostomus species.
Introduction
Neoplecostomus was revised by Langeani (1990) who recognized two valid species, N. granosus (Valenciennes) from Cayenne (French Guyana) and Rio de Janeiro, and N. microps (Steindachner), type-species of the genus, from the Rio Paraíba do Sul basin, and described four new species from Brazil: N. espiritosantensis, from coastal streams of Espírito Santo State, N. franciscoensis, from headwater streams of Rio São Francisco basin, N. paranensis, from headwater streams of upper Rio Paraná basin (sensu Britski and Langeani 1988) , and N. ribeirensis, from the Rio Ribeira de Iguape basin. Bizerril (1995) described an additional species, N. variipictus from the Rio Paraíba do Sul basin.
Neoplecostomus paranensis, diagnosed by the lack or reduction of adipose fin, is the only species known from the upper Rio Paraná basin to date. In recent years increasing inventory efforts in that basin allowed the recognition of three new Neoplecostomus species, from small tributaries of the Paranaíba, Paranapanema, and Tibagi rivers, upper Rio Paraná basin, which are readily differentiated from N. paranensis by having a well-developed adipose fin. These three new species are described herein; their discovery is indicative that more new species should be revealed once additional headwaters and small streams in Southeastern Brazil become further surveyed.
Material and methods
Institutional abbreviations follow standard ASIH abbreviations listed at http://www.asih.org/files/codons.pdf, with addition of the following Brazilian institutions: DZSJRP, Departamento de Zoologia e Botânica, Universidade Estadual Paulista, São José do Rio Preto (SP); LPB, Laboratório de Biologia e Genética de Peixes, Universidade Estadual Paulista, Botucatu (SP); NUP, Coleção Ictiológica do Nupélia, Universidade Estadual de Maringá, Maringá (PR). Measurements and counts of bilaterally symmetrical features were taken from left side, whenever possible. Body plate nomenclature follows Schaefer (1997) and measurements follow Langeani (1990) , with addition of: upper and lower caudal-fin spine length, from origin to tip; greatest lower lip width, at widest region at maxillary barbells insertion; lower lip length, at midline, just from posterior portion of enlarged papillae, following dentary teeth, to its distal border. All measurements were taken point to point with digital calipers to the nearest 0.1 mm. Abbreviations used in the text are HL (head length), SL (standard length), sexes in brackets (m, male; f, female), and Nupélia (Núcleo de Pesquisas em Limnologia, Ictiologia e Aquicultura, of the Universidade Estadual de Maringá). Measurements are presented as percentages of SL, HL and other measurements. Comparative material of other Neoplecostomus species is listed in Langeani (1990) , Bizerril (1995) , and in the "Additional comparative material" section below. The three states of the adipose fin are illustrated in Fig. 1 , and they are defined here as: a) absent: without adipose-fin spine or adipose-fin membrane; b) poorly developed: adipose-fin spine reduced in length and usually reaching just the second plate after its origin; and c) well developed: fully-developed adipose-fin spine, which generally reaches the third or fourth plate after its origin and bears adipose-fin membrane.
Neoplecostomus corumba, n. sp. Figure 2 ; Table 1 Neoplecostomus sp.: Zawadzki et al., 2004:574 (photo; Goiás, Rio Corumbá, tributary to Rio Paranaíba; comparison to N. paranensis; allozymes) . Neoplecostomus sp.-"cascudinho": Pavanelli et al., 2007:61 (citation; Goiás, Rio Corumbá, tributary Diagnosis. Neoplecostomus corumba can be distinguished from N. selenae by lacking enlarged odontodes and distinct swollen skin along lateral margins of snout and along ridges before the eyes in mature males (vs present) ; from N. yapo by lacking enlarged odontodes and distinct swollen skin along lateral margins of snout (vs present), by having smaller interdorsal length/SL (18.4-20.5 vs 20.7-23.0) , and greater mandibullary width/HL (16. 3-18.1 vs 14.1-15.2) ; from N. paranensis by having well-developed adipose fin (vs reduced or absent), greater orbital diameter/HL (12.2-13.0 vs 7.9-12.0), and greater mandibullary width/HL (16. 3-18.1 vs 8.4-12.4) ; from N. espiritosantensis by having 10-18 dentary teeth (vs 19-38) , greater cleithral width/SL (24.9-27.6 vs 17.0-19.0), and greater orbital diameter/HL (12.2-13.0 vs 6.0-9.0); from N. franciscoensis and N. ribeirensis by having a well-developed dorsal-fin spinelet, wider than dorsal-fin spine base (vs absent or narrower than dorsal-fin spine base); from N. granosus by having 27-29 lateral-line plates (vs 34-43) , and greater orbital diameter/HL (12.2-13.0 vs 9.0-11.0); from N. microps by having greater orbital diameter/HL (12.2-13.0 vs 8.0-11.0); and from N. variipictus by having smaller caudal peduncle depth/SL (6.0-6.5 vs 7.3-7.8) , greater orbital diameter/HL (12.2-13.0 vs 9.1-9.9), 15-24 premaxillary teeth (vs 12-14) , and 10-18 dentary teeth (vs 7).
Description. Counts and measurements are presented in Table 1 . Body elongated and depressed. Greatest width at cleithrum, narrowing to caudal peduncle. Dorsal body profile gently convex, elevating from snout tip to dorsal-fin origin and descending to first caudal-fin procurrent spine. Greatest body depth at dorsal-fin origin. Trunk and caudal peduncle dorsally rounded in cross-section; body ventrally flattened to anal-fin origin, flattened to slightly rounded to caudal fin. Dorsal body surface completely covered by dermal plates, excepting for a naked area around dorsal-fin base. Snout tip naked. Ventral head surface naked except by a plate bearing odontodes in front of gill openings. Abdomen with conspicuous, small dermal platelets between insertions of pectoral and pelvic fins, forming a thoracic shield surrounded by naked areas; in some specimens also some isolated platelets near pectoral-fin base. Head wide and moderately depressed. Head and snout weakly obtuse in dorsal view. Interorbital space slightly straight in frontal view. Median ridge from snout tip to area between nares weak or not evident. A ridge from naris to superior margin of orbit. Snout convex in lateral profile. Eye moderately small (12.2-13.0 of HL), dorsolaterally placed. Lips well developed and rounded. Lower lip almost reaching pectoral girdle and covered by papillae, wider anteriorly; two or three irregular and conspicuous rows of large and transversally flattened papillae, just posterior to dentary teeth. Maxillary barbel short and mostly coalesced with lower lip, generally with free tip. Teeth long, slender and bicuspid; mesial cusp longer than lateral. Dentary rami forming an angle of approximately 120 o . Dorsal-fin origin slightly posterior to vertical passing through pelvic-fin origin; nuchal plate not covered by skin; dorsal-fin spinelet half-moon shaped and wider than dorsal-fin spine base; dorsal-fin locking mechanism absent. Dorsal-fin with spine flexible, followed by seven branched rays; its posterior margin straight or slightly falcate, reaching about vertical through end of pelvic-fin rays when adpressed. Moderate to well developed and always present adipose fin, not preceded by azygous plate. Pectoral fin with six branched rays and a depressed and inward curved spine (more pronounced in larger specimens) shorter than longest branched ray; its posterior margin slightly falcate, reaching (in smaller specimens) or almost reaching half pelvic-fin length when adpressed. Pelvic fin with one spine and five branched rays; its posterior margin nearly straight, reaching or almost reaching anal-fin insertion when adpressed. Pelvic-fin spine ventrally flattened, with dermal flap on its dorsal surface in males. Anal fin with one flexible spine and five branched rays; its posterior margin straight. Caudal fin bifurcate; lower lobe longer than upper; 14 branched rays. Pectoral and pelvic-fin spines with odontodes on lateral and ventral portions. Anal-fin spine with odontodes only ventrally.
Color in alcohol. Ground color of dorsal surface of head and body yellowish. Head, dorsum, flanks and fins covered by many inconspicuous darker dots or blotches of variable shapes and sizes. Dorsal color pattern, even in mature larger individuals, retains the generic juvenile color pattern of five transverse dark bars: the first through supraoccipital, the second anterior to dorsal fin, the third posterior to dorsal fin, the fourth at adipose fin, and the last at caudal-peduncle posterior portion. Head usually with two light, short and parallel lines anterior to nares, bordering the naked area on snout tip. Orbital margin lighter, mainly on its superior portion. Small light spot on interorbital space, inconspicuous in some specimens. Few specimens with two almost parallel small lighter lines on suppraoccipital posterior part. Body lateral portion with an upper darker region and a lower lighter one, just below lateral line, not easily visualized in large specimens.
Dorsal fin with irregular series of dark dots on rays. Caudal fin irregularly dark at base and distal portion of rays, leaving two lighter areas on median portion and rays tips. Pectorals, pelvics, and anal fins with dark dots forming irregular bands usually diffuse. Adipose fin generally dark laterally and light on spine dorsal portion. Ventral surface of head and body mostly unpigmented, except for some brown, faded scattered chromatophores near body lateral margins and from pelvic fin to caudal-fin base; upper lip dark brown, except for its light narrow margin.
Etymology. The specific name refers to the Rio Corumbá, type-locality's drainage. It is treated as a noun in apposition.
Distribution. Neoplecostomus corumba is known only from the type-locality (Fig. 3 ).
Neoplecostomus selenae, n. sp. Figure 4 ; Diagnosis. Neoplecostomus selenae can be distinguished from its congeners, excepting N. yapo, by having enlarged odontodes on distinct swollen skin along snout lateral margins in mature males (vs absent); from N. yapo it differs by having enlarged odontodes along ridges before the eyes in mature males (vs absent). Besides these characteristics, N. selenae is diagnosed from N. corumba and N. yapo by having greater mandibullary width/HL (19.9-21.8 vs 16.3-18.1 and 14.1-15.2, respectively), and greater caudal peduncle depth/ SL (6.7-7.7 vs 6.0-6.5 and 6.0-6.3, respectively) ; from N. paranensis by having well-developed adipose fin (vs reduced or absent), and greater orbital diameter/HL (12. 1-12.7 vs 7.9-12.0) ; from N. franciscoensis and N. ribeirensis by having well-developed dorsal-fin spinelet, wider than dorsal-fin spine base (vs absent or narrower than dorsal-fin spine base); from N. granosus by having 28-30 lateral line plates (vs 34-43), and greater orbital diameter/HL (12.1-12.7 vs 9.0-11.0); from N. microps by having greater orbital diameter/HL (12.1-12.7 vs 8.0-11.0), and 15-24 dentary teeth (vs 5-12); and from N. variipictus by having smaller snout length/HL (57.4-65.0 vs 66.7-72.0), greater orbital diameter/HL (12.1-12.7 vs 9.1-9.9), 17-24 premaxillary teeth (vs 12-14) , and 15-24 dentary teeth (vs 7).
Description. Counts and measurements are presented in Table 1 . Body relatively short and depressed. Greatest width at cleithrum, narrowing to caudal peduncle. Dorsal body profile gently convex, elevating from snout tip to dorsal-fin origin and descending to first caudal-fin procurrent spine. Greatest body depth at dorsalfin origin. Trunk and caudal peduncle dorsally rounded in cross-section; body ventrally flattened to anal-fin origin, flattened to slightly rounded to caudal fin. Dorsal body surface completely covered by dermal plates, excepting for a naked area around dorsal-fin base. Snout tip naked. Ventral head surface naked except by a plate bearing odontodes in front of gill openings. Abdomen with conspicuous, small dermal platelets between insertions of pectoral and pelvic fins, forming a thoracic shield surrounded by naked areas. Head wide and moderately depressed. Head and snout rounded in dorsal view in larger specimens, and slightly obtuse in smaller ones. Interorbital space slightly concave in frontal view. A weak ridge from snout tip to area between nares, sometimes absent, more evident in larger specimens. A weak ridge from middle of snout to superior margin of orbit. Snout gently convex in lateral profile. Mature males with moderately hypertrophied odontodes and swollen skin along lateral margins of snout sides, head anterior portion, and along ridge in front of eye. Eye moderately small (12.1-12.7 of HL), dorsolaterally placed. Lips well developed and rounded. Lower lip relatively small, not reaching pectoral girdle and covered by papillae, wider anteriorly; one or two irregular and conspicuous rows of large and transversally flattened papillae, just posterior to dentary teeth. Maxillary barbel short and coalesced with lower lip, generally with free tip. Teeth long, slender and bicuspid; mesial cusp longer than lateral. Dentary rami forming an angle of approximately 95º. Dorsal-fin origin slightly posterior to vertical passing through pelvic-fin origin; nuchal plate not covered by skin; dorsal-fin spinelet half-moon shaped and wider than dorsal-fin spine base; dorsal-fin locking mechanism absent. Dorsal-fin with spine flexible, followed by seven branched rays; its posterior margin straight, surpassing vertical through end of pelvic-fin rays when adpressed. Moderate to well developed and always present adipose fin, generally preceded by one or, rarely, two azygous plates. Pectoral fin with six branched rays and a depressed and inward curved spine (more curved in larger specimens), shorter than longest branched ray, its posterior margin nearly straight, reaching or almost reaching first third pelvic-fin length when adpressed. Pelvic fin with one spine and five branched rays; its posterior margin nearly straight, almost reaching anal-fin origin when adpressed. Pelvic-fin spine ventrally flattened, with dermal flap on its dorsal surface in males. Anal fin with one flexible spine and five branched rays; its posterior margin straight. Caudal fin bifurcate; lower lobe longer than upper; 14 branched rays. Pectoral and pelvic-fin spines with odontodes on lateral and ventral portions. Anal-fin spine with odontodes only ventrally.
Color in alcohol. Ground color of dorsal surface of head and body light brown. Head, dorsum, flanks and fins covered by many coalescent darker dots or blotches of variable shapes and sizes. Dorsal color pattern, even in mature larger individuals, retains the generic juvenile color pattern of five transverse dark bars: the first through supraoccipital, the second at dorsal-fin origin, the third at dorsal-fin end, the fourth at adipose fin, and the last at caudal-peduncle posterior portion. Head usually with two light, short and parallel lines anterior to nares, bordering the naked area on snout tip. Orbital margin lighter, mainly on its superior portion. Small light spot on interorbital space, inconspicuous in some specimens. Few specimens with two small convergent light lines on suppraoccipital posterior region, sometimes joined as a lied V with vertex forward. In some specimens, body lateral portions with a longitudinal line dividing upper darker region from lower lighter one, running just below lateral line. All fins with dark dots forming irregular transverse stripes on rays, except adipose fin which is generally dark on laterals and light on dorsal portion of spine.
Ventral surface of head and body mostly unpigmented, except for some brown, faded, scattered chromatophores on body lateral margins and from pelvic fin to caudal-fin base; upper lip entirely dark, except for its light narrow margin.
Etymology. The specific name, selenae, is in honor to Selena Canhoto Zawadzki, C.H. Zawadzki's daughter.
Distribution. Neoplecostomus selenae is only known from the type-locality (Fig. 3 ).
Neoplecostomus yapo, n. sp. Figure 5 ; Table 1 Holotype. Diagnosis. Neoplecostomus yapo can be diagnosed from its congeners, excepting N. selenae, by having enlarged odontodes and distinct swollen skin along lateral margins of snout in mature males (vs absent); from N. selenae by lacking enlarged odontodes and distinct swollen skin along ridges before eyes (vs present). It can be further distinguished from N. corumba by having greater mandibullary width/HL (14.1-15.2 vs 16.3-18.1); from N. selenae by having smaller cleithral width/SL (24.1-27.2 vs 27.5-30.2), and smaller caudalpeduncle depth/SL (6.0-6.3 vs 6.7-7.7); from N. paranensis by having well-developed adipose fin (vs illdeveloped or absent), and greater mandibullary width/HL (14.1-15.2 vs 8.4-12.4); from N. espiritosantensis by having greater orbital diameter/HL (11.9-12.9 vs 6.0-9.0), 10-15 premaxillary teeth (vs 19-38), and 08-12 dentary teeth (vs 15-35); from N. franciscoensis and N. ribeirensis by having well-developed dorsal-fin spinelet, wider than dorsal-fin spine base (vs absent or narrower); from N. granosus by having 29 lateral-line plates (vs 34-43), smaller caudal-peduncle depth/SL (6.0-6.3 vs 7.0-10.0), greater orbital diameter/HL (11.9-12.9 vs 9.0-11.0), and 8-12 dentary teeth (vs 11-14) ; from N. microps by having a greater thoracic length/SL (15.8-17.4 vs 10.0-15.0), greater orbital diameter/HL (11.9-12.9 vs 8.0-11.0), and greater mandibullary width/HL (14.1-15.2 vs 7.0-13.0); and from N. variipictus by having greater head length/SL (28.7-31.9 vs 26.2-26.8), smaller caudal-peduncle depth/SL (6.0-6.3 vs 7.3-7.8) , smaller snout length/HL (59. 3-65.0 vs 66.7-68.9) , and greater orbital diameter/HL (11.9-12.9 vs 9.1-9.9).
Description. Counts and measurements are presented in Table 1 . Body elongated and depressed. Greatest width at cleithrum, narrowing to caudal-fin base. Dorsal body profile gently convex, elevating from snout tip to dorsal-fin origin and descending to first caudal-fin procurrent spine. Greatest body depth between supraoccipital process and dorsal-fin origin. Trunk and caudal peduncle dorsally rounded in cross-section; body ventrally flattened to anal-fin origin, flattened to slightly rounded to caudal fin. Dorsal body surface completely covered by dermal plates, excepting for a naked area around dorsal-fin base. Snout tip naked. Ventral head surface naked except by a plate bearing odontodes in front of gill openings. Abdomen with conspicuous, small dermal platelets between insertions of pectoral and pelvic fins, forming a thoracic shield surrounded by naked areas.
Head wide and depressed. Head and snout rounded in dorsal view. Interorbital space straight in frontal view. Median ridge slightly rising from snout tip to area between nares or not evident. A ridge from naris to superior margin of orbit. Snout gently convex in lateral profile. Mature male (DZSJRP 6194, 105.5 mm SL) with moderately enlarged odontodes and distinct swollen skin along lateral margins of snout. Eye moderately small (11.9-12.9 of HL), dorsolaterally placed. Lips well developed and rounded. Lower lip almost reaching pectoral girdle and covered with papillae, wider anteriorly; two or three irregular and conspicuous rows of large and transversally flattened papillae, just posterior to dentary teeth. Maxillary barbel short and coalesced with lower lip, generally with free tip. Teeth long, slender and bicuspid; mesial cusp longer than lateral. Dentary rami forming an angle of approximately 125-130º. Dorsal-fin origin slightly posterior to vertical passing through pelvic-fin origin; nuchal plate not covered by skin; dorsal-fin spinelet half-moon shaped and wider than dorsal-fin spine base; dorsal-fin locking mechanism absent. Dorsal-fin with spine flexible, followed by seven branched rays; its posterior margin straight or slightly falcate, not reaching vertical through end of pelvic-fin rays when adpressed. Moderate to well developed and always present adipose fin, preceded by azygous plate. Pectoral fin with six branched rays and a depressed and inward curved spine (more pronounced in larger specimens) shorter than longest branched ray, its posterior margin nearly straight, reaching or almost reaching anal-fin insertion when adpressed. Pelvic fin with one spine and five branched rays; its posterior margin nearly straight or slight concave, reaching anal-fin insertion when adpressed. Pelvic-fin spine ventrally flattened, with dermal flap on its dorsal surface in males. Anal fin with one flexible spine and five branched rays; its posterior margin slight concave. Caudal fin bifurcate; lower lobe longer than upper; 14 branched rays. Pectoral and pelvic-fin spines with odontodes on lateral and ventral portions. Anal-fin spine with odontodes only ventrally.
Color in alcohol. Ground color of dorsal surface of head and body yellowish. Head, dorsum, flanks and fins covered by numerous inconspicuous darker irregular blotches of variable shapes and sizes. Dorsal color pattern, even in mature larger individuals retains the generic juvenile color pattern of five transverse dark bars: the first through supraoccipital, the second anterior to dorsal fin, the third at dorsal-fin end, the fourth at adipose fin, and the last at caudal-peduncle posterior portion. Head usually with two light, short and parallel lines anterior to nares, bordering the naked area on snout tip. Orbital margin lighter, mainly on its superior portion. Small light spot or irregular blotch on interorbital space, inconspicuous in some specimens. Few specimens with two small convergent lighter lines on suppraoccipital posterior portion, sometimes joined as a lied V with vertex forward. Body lateral portion frequently with an upper darker region and a lower lighter one, just below lateral line, sometimes very evident.
All fins, except adipose fin, with irregular series of dark dots on rays, sometimes forming irregular, diffused, transverse stripes; adipose fin generally dark on laterals and light on dorsal portion of spine. Ventral surface of head and body mostly unpigmented, except for some brown, faded and scattered chromatophores on lateral margins of body from pelvic fin to caudal-fin base; upper lip dark brown, except for its light narrow margin.
Etymology. The specific name refers to the Rio Yapó, drainage of the type-locality. It is treated as a noun in apposition. The word "yapo" in Tupi language means flooded area or marsh.
Distribution. Neoplecostomus yapo is known only from the type-locality (Fig. 3) . Remarks. One lot of this new species collected at type-locality (NUP 2609) contains various eviscerated paratype specimens neither measured nor counted. Figure 6 ; Table 1 Holotype. MZUSP 38572, male, 72.2 mm SL, São Paulo State, Cajuru, Rio Cubatão, Santa Carlota farm, 13 Apr 1986, Exc. Dept. Zoologia FFCLRP-USP. Diagnosis. Neoplecostomus paranensis can be distinguished from its congeners by having adipose fin absent or ill-developed (vs moderate to well developed and always present adipose fin). In addition, N. paranensis can be separated from N. corumba, N. selenae and N. yapo by having smaller mandibullary width/HL (8.4-12.4 vs 14.1-21.8) and from selenae and N. yapo by lacking enlarged odontodes and distinct swollen skin along lateral margins of snout in mature males (vs present); from N. espiritosantensis by possessing 8-15 dentary teeth (vs. 19-38) ; from N. franciscoensis and N. ribeirensis by having well-developed dorsal-fin spinelet, wider than dorsal-fin spine base (vs absent or narrower); from N. granosus by having 28-30 lateralline plates (vs 34-43); and from N. variipictus by lacking conspicuous roundish dark dots over body and fins (vs present).
Neoplecostomus paranensis Langeani, 1990

Paratypes.
Description. Counts and measurements are presented in Table 2 . Body elongated and depressed. Greatest width at anterior portion of cleithrum, narrowing to caudal-fin base. Dorsal body profile gently convex, elevating from snout tip to dorsal-fin origin and descending slightly concave from dorsal-fin origin to adipose fin, descending straight from adipose fin to first caudal-fin procurrent spine. Greatest body depth at dorsal-fin origin. Trunk dorsally rounded in cross section; caudal peduncle dorsally rounded to slightly depressed; body ventrally flattened to anal-fin origin, flattened to slightly round to caudal fin. Dorsal body surface completely covered by dermal plates, excepting for a naked area around dorsal-fin base. Snout tip naked. Ventral head surface naked except by a plate bearing odontodes in front of gill openings. Abdomen with conspicuous, small dermal platelets between insertions of pectoral and pelvic fins, forming a thoracic shield surrounded by naked areas.
Head wide and depressed, somewhat triangular in dorsal view. Interorbital space straight in frontal view. Median ridge from snout tip to nares weak or not evident. A weak ridge from middle of snout to superior margin of orbit. Snout convex in lateral profile. Eye moderately small (7.9-12.0 of HL), dorsolaterally placed. Lips roundish and relatively small compared to other species. Lower lip covered by papillae, wider anteriorly, and not reaching horizontal line through opercular-membranes ventral insertion; two irregular and conspicuous rows of large and transversally flattened papillae, just posterior to dentary teeth. Maxillary barbel laterally coalesced with lower lip, with free tip in some specimens. Teeth long, slender and bicuspid; mesial cusp longer than lateral. Dentary rami forming an angle of approximately 130 o . Dorsal-fin origin posterior to vertical passing through pelvic-fin origin; nuchal plate not covered by skin; dorsal-fin spinelet rectangular and wider than dorsal-fin spine base; dorsal-fin locking mechanism absent. Dorsal-fin with spine flexible, followed by seven branched rays; its posterior margin straight or slightly concave, reaching or surpassing vertical through pelvic-fin end when adpressed. Adipose fin absent or ill developed, small, with adipose spine shorter than fin membrane; in some specimens just an azigous plate at adipose fin place. Pectoral fin with six branched rays, and with depressed and inward curved spine (more pronounced in larger specimens), shorter than longest branched ray, its posterior margin nearly straight, reaching or almost reaching half pelvic-fin length when adpressed. Pelvic-fin with one depressed and curved spine and five branched rays; its posterior margin nearly straight, reaching anal-fin insertion when adpressed. Pelvic-fin spine ventrally flattened, with dermal flap on its dorsal surface in males. Anal fin with one flexible spine and five branched rays, its posterior margin straight or slightly concave. Caudal fin moderately bifurcate, lower lobe longer than upper; 14 branched rays. Pectoral and pelvic-fin spines with odontodes on lateral and ventral portions. Anal-fin spine with odontodes laterally and ventrally.
Color in alcohol. Ground color of dorsal surface of head and body yellowish or light brown. Head, dorsum, flanks and fins covered by inconspicuous darker dots or blotches of variable shapes and sizes. Dorsal color pattern, even in mature larger individuals, retains the generic juvenile color pattern of five transverse darker bars: the first, inconspicuous, through supraoccipital, the second at dorsal-fin origin, the third at dorsalfin base end, the fourth at adipose fin, and the last at caudal-peduncle posterior portion. Head usually with two light lines from snout to nares. Orbital margin lighter, mainly on its anterior and superior portion. Small light, sometimes inconspicuous spot on interorbital space. Lateral body portion usually with an upper darker region and a lighter lower one. Ventral surface of head and body mostly unpigmented, excepting some brown, faded and scattered chromatophores on upper lip. Dorsal fin with irregular dark dots series on rays. Pectoral, pelvic, anal, and caudal fins with dark dots forming irregular transverse stripes on rays; pectoral and pelvic fins also with some scattered small chromatophores along membrane. Adipose fin generally dark laterally and light on spine dorsal portion.
Distribution. Neoplecostomus paranensis occurs in headwater streams of Grande, Paranapanema, Tietê, and Paranaíba rivers in the upper Rio Paraná system (see discussion for details). 
Discussion
Neoplecostomus selenae and N. yapo, among other congeners, are uniquely diagnosed by having sexual dimorphism: large mature males with enlarged odontodes and distinct swollen skin along lateral margins of snout (in both species, although as shown in Fig 7 it is much more developed in N. selenae). Neoplecostomus selenae is further diagnosed by having a ridge with swollen skin and odontodes in front of eyes in mature males. Hypertrophied skin and enlarged odontodes along lateral margins of snout are also present in mature males of the Loricariinae genera Harttia (Langeani et al. 2001) and Rineloricaria (Langeani and Araújo 1994; Armbruster 2004) , and the Neoplecostominae genera Pareiorhaphis and Isbrueckerichthys (Pereira & Reis 2002) . Furthermore, hypertrophied skin and odontodes along a ridge in front of eyes also occur in Pareiorhaphis, clearly seen in P. hystrix (Pereira & Reis 2002; fig 22) . The recognition of the new species described here led us to reanalyze the type series of Neoplecostomus paranensis. Some paratypes (MZUSP 35201, MZUSP 35207 , from the Rio Paranapanema, and MZUSP 36678 from the Rio Tietê) present, among other differences, a greater number of premaxillary and dentary teeth (respectively 19-33, 15-30, and 10-17, vs. 8-15, in N. paranensis) . These specimens are presently being studied and represent an additional new species (Zawadzki et al., in prep.) . Other paratypes (MZUSP 35167, MZUSP 35328, MZUSP 35335 , from the Rio Paranapanema, and ZMA 120.341 from the the Rio Tietê), even considered as N. paranensis based on the absence or poorly developed adipose fin, among other characters, are very small specimens (smaller than 43 mm SL) not included in the comparisons because of implied allometric implications.
The upper Rio Paraná has already been mentioned as biogeographically distinct from remaining areas of the La Plata basin, which also includes Rio Iguaçu, lower Rio Paraná, Rio Paraguay, and Rio Uruguay basins (Britski & Langeani 1988; Vari 1988) . Furthermore, there is evidence concerning area interrelationships between upper Rio Paraná and coastal drainages of Southeastern Brazil, Rio São Francisco, Rio Tocantins, and Rio Paraíba do Sul basins (Malabarba 1998; Pavanelli & Britski 1999; Britto & Castro 2002; Serra et al. 2007) . These interrelationships attest to the possible complex nature of the upper Rio Paraná (Castro et al. 2003) and contribute to its peculiar and highly diverse ichthyofauna (at least for some fish groups, e.g.
Hisonotus [Britski & Garavello 2003] and Planaltina [Menezes et al. 2003] ). Neoplecostomus corroborates that pattern.
The high degree of the upper Paraná fish endemism and diversity reinforces the importance of further surveys at its headwaters in order to reveal additional new taxa, as already suggested by Castro and Menezes (1998) , and Langeani et al. (2007) . The three new species described herein represent an increase of about 40% in the amount of known Neoplecostomus species and quadruplicate the number of known species for the genus for that portion of the basin.
Neoplecostomus species are known to be morphologically very similar to each other (Langeani 1990) . but sometimes very different genetically, as showed by Zawadzki et al. (2004) . These authors used allozyme electrophoresis to compare Neoplecostomus corumba (Neoplecostomus sp. in that paper) and N. paranensis. Despite their general morphological resemblance, they have a genetic distance as high as those generally obtained for species of different genera. Thus, a great genetic divergence may probably be hidden behind the relative morphological conservancy of Neoplecostomus populations in the upper Rio Paraná. Zawadzki et al. (2004) also found no genetic variability in that population of N. paranensis (no heterozygote specimens). These results generally indicate small population size, restricted geographical distribution and reduced gene flow to some neighboring populations. Reduction in gene flow and endogamic genetic events could favor fast speciation processes, which promote high endemism. In the light of these results we suggest that further collecting efforts in headwater streams may increase the number of Neoplecostomus species in the upper Rio Paraná and also in some other basins in Southeastern Brazil. 
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